Adaptation of Listeria monocytogenes to oxidative and nitrosative stress in IFN-γ-activated macrophages.
IFN-γ-activated macrophages are considered to be the primary effector cells in host defense against Listeria monocytogenes infections. However despite the induction of the complex host defense mechanisms, survival of L. monocytogenes in activated macrophages is still observed. Here we used a whole genome-based transcriptome approach to examine for bacterial genes specifically induced in IFN-γ-activated macrophages. We demonstrated that cells activated by IFN-γ had elevated oxidative and nitrosative stress levels in both the activated macrophages as well as in the intracellular replicating bacteria isolated from these infected cells. We found that a subset of 21 transcripts were specifically differentially regulated in bacteria growing in cells pretreated with IFN-γ. Bioinformatics and functional analysis revealed that many of these genes have roles involved in overcoming oxidative stress and contribute to bacterial survival within activated macrophages. We detected increased transcription of the putative trpE gene of L. monocytogenes, encoding an anthranilate synthase, in bacteria growing in IFN-γ cells indicating host cell metabolic restriction of bacterial growth. Indeed we found enhanced activation of host cell genes involved in the kynurenine pathway indicating an increased need of L. monocytogenes for tryptophan during replication in IFN-γ-activated macrophages.